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(54) LINEAR MOTOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the multipolar multiphase linear 
motor, which has large thrust and can achieve space saving and 
unitization, by providing a movable part, which is protruding to the 
outside through the opening parts of sleeves. 

SOLUTION: A plurality of magnetic poles for a magnetic field system are 
formed in the axial direction of the outer surface of a magnetic circuit 
part 1 5 for a magnetic field system. For a stator 20, sleeves 3 and 4 are 
arranged so as to face each other through the magnetic circuit part 1 5 
for the magnetic field system 1 5 and a magnetic gap 9. In the magnetic 
gap 9, coils 7a-7c generating thrust are provided. Furthermore, a 
movable part 30 is arranged along the axial direction of the magnetic 
circuit part 1 5 for the magnetic field system freely movably and made to 
protrude to the outside through the opening parts of the sleeves 3 and 
4. Thus, the linear motor having the large thrust can be constituted. 
Furthermore, space saving (compactification) and the unitization can be 
achieved. In addition, the linear motor having the excellent heat radiating 
property can be obtained. 
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rM^7a, 7b, 7c, 7a, 7b, 7ct LT12B 

±IE03. 04C*3WC, fl£ 
(i\ mxU-73£'itB&LTfi^&^[Hl8&gn 5$: 

mm-hc\ttfx*hzt\t®mxhh . ttz, 

^7a, 7b, 7 ctt«03C*O«VwtrtS»HWRfc» 
±-5t±ie3^;P7a, 7b, 7 c£ffj£-e£.f>::iti 



[00 20] 05(4. H3WU-7*t-^3 3' tCfctf 
SA-AHBrffilSr^-t. 05(c:fcvvt. #iflffl7-ry 
5 (C(43StSft14£|6]±$ ■WfcAfcfl* 5 a cgffi 5 b t 

[002 1 ] 06(4. *JHHW , J-7 ; e-^S:fflVvtJB 

mm.<7)-mz7K-?mxh o . _bie^jfe^>j^«^]t r- 
pffimvmiin-vmfomzmtoix^z. H6 

C&VY?. U-Tt-^ 16<OH£^2 0tf)»^lH2 

tinrcfco. frmzi fc3-^2t€rftffirrsmi 

*'J-73fc. »l*'J-7'3i:B»l2IK9*fl-L'C|S| 
•HESSfiS 1 1 1 fc*«)H*rttillP* 1 OjWBiSS 
ix^2XU-y4i:. ^S]ffl7 -fy5t5rMfit-tl.il 
g J P2 0$-tftt>.^. ££"C. ZWJ-7*-?l 6 
(1. 02coy-7^-?3 3£fc(t&^IJi 1 3O£2o 

0 1 x 'j - 7 3 izmimizi)*omNmz%mz-£x 
mi8.ztLx^t>&im2tn%&. Uctf-ix. meiz 

jj^fflO, 3 4AtfM'r-60>&imft(>a, 6b£l 
l&tLX, m2XV-74CDffln&\ 0frt>Z<V2mc0 

9tmzim^himm2 6, 27t.mmm2 

6, 2 7»fflSfflfc#««ttSiT.£H«2 1a 1 2 1bt 
Srftfittl.2'P«7)^rift^3 0, 3 0*W^>^TV^„ 
±Ei«S«tt2 6. 2 7WflMi«ifi«tt. 

6vw%mz¥-mzn®&mzmft3&fZtix^h. m 

%lt)A H#S2 3(4. U-T^e-r? 1 60tt^[6]{cTO 
tffi$fxl>^ Ho y H 1 9 1 , -e^W K D v K 1 9 
Kffi^tTffl»Lj«gg»f2 6. 2 7K#^H*tES 
fl4«*18, 18t*#t*. H6<7)^ffl^K 

t-^ 1 6<0«rtT|6|(C«>oTffi^a««2 la, 2 1 b fc 

ic{4, *<7)WjMz¥fit l zxya—7'0)Z-!r-il'3 5tf 

sjttiistfctfc. iirie»J«2 u, 21 bicjsit^ 

L353 6, 3 6*«S»SnT^&. CcOfllfR^tttC. 
2o^K)^3 0, 3 0a&«*«»lrr4fcfi[{fR*ajL 
SB3 6 . 3 6t«t>)Xjr-/l'3 5<OB«0**'>>'hL 
T °Ti)^ 3 0,30 »#tlll«: J(f»*tB9rt S S J: o 
C4oTV^. iCT, ^116^30. 3 0ttHWS*fc 
&*M / t?>7&8LW->X'V-7 : e-f 1 6Wtt^T(6]t 
ftmZ^hZbtfX* 6U, J>«.v^4R-«0jfSA'^- 
yTfcoTfWtttritlCBWlS-li'SCtfcTS*. Lit 
*i-3t, 2-5c7)^Ti)^3 0, 3O(C#>?0fS<O*Jffl^ 

%hj<7) y - r*- 9 * ^ vcfcmmmtfffifit s . 
[ 0 0 2 2 ] n 7 (40 6 (c^-f tefflsa ( friE x ) -Tt 

1 6CO^2X'J-y4£OW5*<3 0mm(ClSlt$^ 
1 0 0 fc» SS L^-^l^^tS^l^ilT* 0 . 06 
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E?^iyh'7'7^7 b 8 a$##lf?»7)7t3« 
&K1 0 0<7)7b-A5 0 aaWfcKftfcJiaftfcK* 

1 0*><?>5gajt4 1 ffl«03>f >PsJyW-S(SJJB#6 a . 
•f 6 1 3 1 i«3 A )Vi^)Vy-^Hmt 6a, 6 b tcfg 

«$ti£]»nm2 7 ±_u±mmimmmim5 5# 

fgi!£*rt^4. *LT, b?A&l^M&fll4 5k 

mmm^mm 55 1 tf*K*m%.mj&w- 
mmnmmtm. i o o m&ztii. m.m 

aW 2 6iJj:lX2 7Ct5(t-&7U-A5 ObH09ffijfitt 
±£H 6 fc rare* 0 . HA H#S 2 3 . hk 2 1 a t 
2lb, a«3 4, xyr?-rm^-^3 5, iya 

- yenmm.^ l^s 3 6 , 3 6 s fix tm 
^mmmmt^im^m^ixx^h. ttz, y- 
rt- ^ 1 6 w 7 u- a 5 0 a a?^fc i i/a^sm 2 

6 . 2 7K«»g$ft4£»*^^3ftfcia«tt8 
t*4«)t> U-rt-^ 1 6 SrJJE#*j|48@B 1 0 

o icfsmtsa^ fc«3R o ^ 4 t v ^ „ v 

4 U-7^-7 1 6 Sr-^c7)ftaa! n a pT'i5.S»i- v b k 
l.TK9j&3,rkA { T'£4. JJE17<0«BS;tJ: 
fttf. *^co , J-T ; e-^16{iSl^ , J-7*3i*it 
1 k 3-7 2 f:*»ES$nfc«^-^fc*a 
OttftlBIMf&l 5Sr#tSkkt>t, MB1 . 1 

(omw.w&±<r)Km&mz x -> t 3 - 7 2 tff«? ix4 

Bffift<JB l^'J-r3«)Jt«HiffiBICtJV^T9th*«« 
£889 4*tf>s 1 6<0*M^J-fe&* 

/hS<&-5-Ci*«ifl£ltfire&4. Lfcfl^T. ft* 

ta. mil) kjmr Lxxmtc'-Mx^-Mttfm&z 

iz±£<mfcthi><?>X'b&. ±ffiH7tfc^T 

u . *f&fyw> y - r * £ nwaesjiSiBtfcffl 

niWfcERU:**, *»HJifcU*tf;:IR5£Siv*\ «*> 
&SW3ES s jQMfcjBffl"C& 4 i k J4^HT** . 

[00 23] ft*wy-T*-^ 09 
^01 OOflt&OiW) ^IgBBoy-Tt-^kPI- 
M«^K£ ( *fHH«0 y -T^t - 7 Kfc ft 4JS 2 x y - 7 
4c7){ f Hi^CfflSL. Mi.tf3 0inmfc:)Bj£t£. ) 
iU:^. ^H^y^T^-^^ft^t^cJt^ 
•C^3 0%ULk^*7Jk^ro7t. 

[0024] ±IEH 1 ~04 IZH^X . #18ffl8B$\tn]S§ 
SB 1 5 k LT . #8mt^ttE<OH««H±**WJEil 

a*. *%miiztiizm&zti&h<?>x'tt&\ mm. 

JJEB2fc:fcvvc. #Biffl*AS£ElfcJ:l>'3-7 2£ 



im^jyymG: hs-2obr^. > zm^x* 

a>oyx7*-73 307.bo-7fcj|.-& 

(iffiRffl^« 1 xy -7'3rt«»^i6itcisiwtHa$n 
tihZ.o iz%mm®».mmffif8.i-& z t tfx*% 4 . 

k3-72' k^l^y-7*3Cfti.T. ^j##22W 

kkttc. ^^lKS*^$^l>^Ja®$rBSE«^9t 
iS£Mt$ ■«♦■* J: 0 fcJWffl«*0f»«£«MW-S i k 

@KHWSrfll*-CS£ik«^3l"C*4. 
[0025]^, ±K*WBt*JV^Ttt, 
7 3 ^^ffittWWWtS k k t tc» 2 X y - 

7-4 z'mcrmmmmxmmwmmLtzbK * 
wmztiizmsizfti?. mmmmm.mt>\^< 

%h<m*TFttf. Mt\f, ^l^y-7'3Sr^ncD3S 
«KWWC»dW-* k k t CJB 2 X y -74 * 4«9K)^ 

mmtmx'mfoixi>£*<\ »i«j:t«B2^y 

tf5»«tt»fl i; ftW&tf® t cr>®fr£b^X'ffif&. IX t 
«tv\ ±E*»«H4, mifcJ;^2X'j-7 

T^jmrn. ) ttxhiw ttz. mi&x 
xm 2 x y -^i«j<^fjanifflv ^t^»««is 

(JHI)¥BicJ:9)0AtTt>J:v\ ±8E**W 
Ttt, 7*A$5k3-7<^#£4>liniSi«^y V7'Jg 
k L^^\ mX'% bZt teWfcX'b h . £ 

^(ilSlt^^ST'JSS^S-t 4 Z k 4 . * tz , 
±IE*^tfcV ^ « . 3 fctt 2 OOT 

fif(ttf. ffiffl-T4ffii)m«^ffla^fgft{c-Sc^-li:Tffl 

»fii«iai¥a*fflv^<>J:^. JJE*»Bjttjv^ 

(»*L<«i3nffi^2nffi : n = 2, 3, 4 - • •* 
tojEVffli. ) <034/U»j£kLTt>«fcV^ktti$-C 
ab4. ±E*»WfcJ3V^t«, ^ffl7^y55r 
^2X 'J-y.4«»JllflliKS«-4«tEB k^*^ * 
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H 7 v 7 y h 8 Sr M eftlflffl 7 < y 5 0) JBAfifl-CfllA 
[00 263 

( i ) *dtfl*>y -r*-* 

(4) ^#=Sr»g»ttS:fflliit'J-7t-^«:SttT& 
4. 

[11 ] *«BH^y-7t-^<r>-0»**t«fcfiriSl5!» 



[02] SKOU-^E-^fctSWC, 3>f;HStlffi 
[13 ] *%W<0V-7*-?nm<mt:*iW}fa% 

[151 ®3cr>A-Am3im®X'bh. 



[16 ] *1^V-7*-9ntiffitm<r>HHi7Frt 

mx-hh. 

[17 ] *f^y-7*-*&*^*tfK*JH«SM 

[18] ^*oy-7t-^^1-#f«lT2fel>. 
[19] H8<0»a5Br1iiH*5rfB"C*&. 
[110] ft&^y-7*-:?£7jrriT-S>.&. 
[Ill] ft#wy-7*-?£«^ffi^^4§£* 

1. 1' MI5, 2. 2' 
-7, 4 g52xy-7. 5 
a, 6b, 6c, 6' , 6a' , 
li-^liy-, 7a, 7b, 7c 



3-?. 3 SSI* 'J 
&SW]7<f>\ 6, 6 
, 6b' , 6c' 34 
3^f/K 8, 8a X 



yK797-*K 9 «^£P«, 10 ^PgP, 11 
a, lib. 11c 12 WS. 13 

3-?[HSIi, 14 &m&, 15 W&fflSmHISSaL 
18 19 2 0 H 

5£?, 2 1a, 21b HR S 2 2 33**. 2 3 # 
4 Km 2 4 JGlft. 2 6, 2 7 3 
0, 3 0' nTKHP, 16, 33, 3 3' 
*\ 3 4 3 5 »J-7X7-/k 3 6 <iSIS 

L». 4 5 K 9 A«0E3tSWflL 5 0a, 50 
b 7U-A. 5 5 Kffij££ffl3fc£«flL 100 
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[15] 
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,10 



6b 



100 
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60 
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